Several studies have also shown that HPV DNA is present in endocervical adenocarcinoma in situ and invasive adenocarcinoma.8-10 The question of whether glandular dysplasia is a virally induced lesion is still largely unresolved. Similarly, the question of whether glandular dysplasia predisposes to adenocarcinoma is unanswered. Adenocarcinoma in situ, however, seems to be a precursor lesion of invasive adenocarcinoma. In one study it was shown that similar HPV types were found in both the adenocarcinoma in situ lesions and concomitant invasive adenocarcinoma lesions in all HPV positive cases.8
Human papillomavirus (HPV) has been implicated in the pathogenesis of a variety of cervical epithelial lesions. A well known relation exists between virally induced nonneoplastic lesions (koilocytotic lesions) and cervical intraepithelial neoplasia (CIN) in cases of squamous epithelial lesions of the cervix.1-3 It is also accepted that CIN is a precursor of invasive squamous cell carcinoma of the cervix. Certain types of HPV, such as HPV 16/18 and 31/33 are often associated with higher grade squamous epithelial dysplasias and with invasive squamous cell carcinomas. 4 A cervical glandular epithelial lesion definitively induced by HPV, equivalent to koilocytosis, has not been recognised. The presence of bizarre multinucleate cells lining endocervical glands5 as well as glandular dysplasia have been suggested as being possibly induced by HPV. When endocervical glandular dysplasia is considered, reports are conflicting. By using sensitive 3H-labelled HPV 16 and HPV 18 Several studies have also shown that HPV DNA is present in endocervical adenocarcinoma in situ and invasive adenocarcinoma. [8] [9] [10] The question of whether glandular dysplasia is a virally induced lesion is still largely unresolved. Similarly, the question of whether glandular dysplasia predisposes to adenocarcinoma is unanswered. Adenocarcinoma in situ, however, seems to be a precursor lesion of invasive adenocarcinoma. In one study it was shown that similar HPV types were found in both the adenocarcinoma in situ lesions and concomitant invasive adenocarcinoma lesions in all HPV positive cases. 8 In an attempt to clarify whether HPV was present in the postulated precursor glandular lesions, HPV detection was carried out in cases of glandular dysplasia, glandular epithelial giant cell change, and adenocarcinoma in situ.
Methods
Twenty one cases of adenocarcinoma in situ of the uterine cervix obtained from the surgical pathology files of the Royal Brisbane Hospital were reviewed, together with 10 cases of endocervical glandular dysplasia and four cases in which there was multinucleation of endocervical glandular lining epithelium. Histological sections of cone or hysterectomy specimens of these cases were reviewed by two pathologists (HS and RGW). Histological diagnosis in each case was confirmed and the best representative section containing the glandular lesion in question was selected for each case. The corresponding formalin fixed, paraffin wax embedded tissue blocks were then retrieved for HPV testing. Six of the cases of adenocarcinoma in situ showed concomitant CIN. CIN, however, was present in the selected block in only four of the cases. In the other two cases CIN was present elsewhere in the cervix. The morphological criteria used for diagnosis of adenocarcinoma in situ followed standard criteria" and included nuclear enlargement and pseudostratification, involving up to full thickness of epithelium, nuclear hyperchromasia, and pleomorphism. There were also easily found mitotic figures and apoptotic bodies in these lesions. The amount of intracytoplasmic mucin in the affected glands was variably diminished. The nuclear chromatin was finely to moderately granular and evenly distributed. Nucleoli tended to be inconspicuous. Affected glands showed bud-like projections of glands into stroma and sometimes papillae (fig 1) . A sharp transition between normal and neoplastic epithelium was often seen (fig 2) . A stromal reaction or strongly glandular complexity indicating invasion was absent in these adenocarcinoma in situ lesions. Histological subtyping of these cases was not carried out for the purpose of this study.
The cases considered to be endocervical glandular dysplasia showed lesser degrees of cytological atypia than AIS of the cervix. The morphological criteria followed those described by others for endocervical glandular dysplasia.512 There was no attempt, however, to divide cases into low and high grade dysplasia. The criteria used for diagnosis included slight to moderate loss of mucin in endocervical columnar cells showing nuclear irregularity, low grade nuclear hyperchromasia, and few mitotic figures. There were less than two layers of pseudostratification and glandular architecture was intact (fig 3) . Care was taken to exclude cervical endometriosis and tubal metaplasia. In four cases of glandular epithelial multinucleation endocervical glands were seen to be focally lined by variable numbers of multinucleate giant cells. There was no nuclear atypia in these or adjacent cells (fig 4) . Testing of the specimens for HPV was performed using a commercial kit, the ViraType in situ Human Papillomavirus Tissue Hybridization Kit (Life Technologies, Gaithersberg, Maryland, USA). This kit contains probes for three HPV groups HPV 6 and 11, HPV 16 and 18, and HPV 31, 33 and 35. There is also a positive control probe (human genome DNA probe) and a negative control probe (PBR 322 DNA). Therefore, five sections were needed for each case.
Sections of a cervical biopsy specimen histologically diagnosed as showing koilocytotic atypia consistent with HPV infection and previously shown to contain HPV 16 or 18 were processed with the test specimens as a control for tissue processing and a control for all the kit reagents. Ten histologically normal cervical biopsy specimens were also tested as a control.
The protocol as set out in the ViraType kit instructions was followed with some minor modifications, as reported before."3 Therefore it seems highly unlikely that these lesions are induced by HPV. More sensitive in situ hybridisation studies have not been reported and ultrastructural studies are not available. Studies of this nature are warranted to clarify adequately the nature of these giant cells.
In conclusion, the results of this study show that while adenocarcinoma in situ is an HPV associated lesion, the virus probably plays little part in the development of endocervical glandular dysplasia or endocervical glandular epithelial giant cell change.
